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Abstract 
Drive requirements of tractors and communal vehicles are demanding and varied. 
Energy efficiency and the different requirements in off-road and on-road operation are 
the basis for a powerful drive. Combinations with the so-called hydrostatic wide angle 
technology are often used.  
The article deals with a hydraulic drive with wide angle technology (45°) and an 
integrated, quick-shift, single stage transmission. A particularly large conversion range 
can be realized with this. Special shift elements, sensors and an adjustment developed 
for this purpose enable a fast, quiet and low-wear gear change. This new gearbox 
development will in future be implemented at RIGITRAC in cooperation with SAUER 
BIBUS. 
1. Introduction  
The RIGITRAC mountain tractor is distinguished by a special vehicle chassis with a 
centrally arranged swivel joint. As a result the front attachments are optimally adapted to 
the ground. The standard four-wheel steering enables precise maneuvering and has a 
soil-conserving effect. 
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 Figure 1: RIGITRAC works image 
The development of the transmissions for agricultural- and construction machinery is 
significantly determined by the demand for increased energy-, cost- and working 
efficiency. If one compares the drives available on the market, major differences soon 
become apparent. 
 
Figure 2: COMPACT DRIVE Automatic Shift from SAUER BIBUS 
Defined driving strategies and the associated electro-hydraulic control play a major role. 
In the practical realization the combination with the hydrostatic wide-angle technology 
248 10th International Fluid Power Conference | Dresden 2016
attracts particular attention. Continuously, consumption- and performance-optimized is 
the current standard and requires a complex management of transmission and engine. 
Here gearboxes with wide-angle hydrostatics of 45° have proven reliable. 
2. State of Technology 
The conversion range is restricted by the limiting speeds of the axial piston engine and 
by the power loss in the minimum pivoting angle. For high driving speeds and 
performance classes one finds a series of different technologies. One possible variant is 
the hydrostatic drive with an electronically synchronized 3-gear power shift transmission. 
The gear change takes place almost without any interruption to traction and the 
hydrostatic conversion range increases through the implementation of the wide angle 
technology. 
 
Figure 3: The wide angle hydrostatic 
3. Modern Electronics control the Hydrostatics 
In the last few decades the use of electronics in passenger vehicles has experienced a 
fast-paced drive for innovation (Figure 4). A mid-range passenger car already requires 
between 20 and 70 networked control units. This trend can also be seen on a different 
scale in the utility vehicle branch. Distance sensors combined with high-resolution 
cameras, precise telemetry data and intelligent, networked electronics support the driver 
in all driving situations. In addition the operator is kept permanently informed about the 
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status of the machine by displays or other indicator elements. Advanced safety functions 
or even autonomous driving are realistic visions. 
 
Figure 4: Development of the Automotive Embedded Systems   /3/ 
4. Simple Speed Reduction 
In order to fulfil the significantly stricter emission limits, energy-efficient drives gain even 
more importance. The hydrostatics is activated by a so-called low-pressure control, with 
a setting pressure of 25-30 bar. The combination of redundant angle sensor and 3-way 
pressure reducer enables exact pivoting angle control. By means of the reliable sensors 
and the networking of components, with the assistance of modern electronics the drive 
is able to quickly adjust to every situation. Comfort and energy conservation in proven 
technology, with a view to the emission legislation, is the basis of the development 
presented. The combination with a fast, low-wear and simple shifting again increases the 
conversion range significantly. 
To be able to describe the optimum drive, an analysis of the efficiency of the complete 
system must be carried out. Diesel engine characteristics, the transmission stage 
mentioned above as well as the ideal drive pump are essential features of such an 
analysis. For example the choice of the correct drive pump size is an important 
contribution for the overall efficiency (Figure 5). 
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 Figure 5: Influence of the drive pump on the efficiency 
On the other hand the ideal transmission ratio is also considered with corresponding 
diesel speed reduction and constant drive pump. Significant improvements in efficiency 
can be achieved through comprehensive analyses of the system (Figure 6).  
 
Figure 6: Influence of the transmission stage on the efficiency 
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5. Outlook 
In combinations with simple transmission solutions the development of the "Automotive 
Embedded Systems" and the networking of sensors and decentralized control units that 
this necessitates, satisfies the current requirements on the drive technology. Taking the 
load cycles into consideration, the overall efficiency of the drive train can be increased 
significantly through the correct choice of components. 
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